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(54) SULFONIC ACID ONIUM SALT COMPOUND AND RADIATION-SENSITIVE RESIN 
COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound 
having a structure suitable for a commercial production, 
high sensitivity especially to far ultraviolet rays and a 
charged particle beam, not damaging a semiconductor, 
having no problem of volatilization, side reaction, dark 
reaction in resist preservation and occurrence of foreign 
matter, exhibiting high resolving power. 
SOLUTION: This composition is shown by formula I (X1 
is a 2-1 0C ester bond-containing organic group; R1 is a 
1 -1 0C alkyl or the like; m is 1 -1 1 ; n is 0-1 0 and m+n<1 1 ; 
Z+ is sulfur or iodine onium cation) or formula II (X2 is as 
shown for X1, R2 is as shown for R1; r is 1-17; s is 0-16 
and r+s<17) such as a compound of formula III or a 
compound of formula IV. The compound of formula I is 
obtained, for example, by synthesizing an alicyclic olefin 
compound by a Diels-Alder reaction of (substituted) 
ethylene and (substituted) cyclopentadiene, subjecting 
the alicyclic olefin compound and a bisulfite to an 
addition reaction to give an alicyclic sulfonate and 
subjecting the alicyclic sulfonate and an onium salt compound Z+Y- to an ion exchange 
reaction. 



LEGAL STATUS 

[Date of request for examination] 22.07.2005 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



Id - £ ' 




J 




http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAIWaOKrDA41 2327654... 2006/07/03 



(19)0#B4#flFJT (JP) (12) & |g »f3p fft (A) (limiffflBI&BI#^ 

#^2000-327654 
(P2000 -327654A) 
(43)^WB ¥j£l2*Rl/!28H (2000. 11.28) 



(51) IntCl. 7 




F I 


r-v3-r(##) 


C 0 7 C 309/27 




C 0 7 C 309/27 2 H 0 2 5 


C 0 8 K 5/42 




C 0 8 K 


5/42 4 H 0 0 6 


G 0 3 F 7/004 


5 0 3 




7/004 SO 3 A 4T002 


7/029 






7/029 


7/039 


6 0 1 




7/039 6 0 1 






gait* 


»*«©»3 OL (£34K) 


(21)fflg|#^ 


^¥11-135030 


(71) ffllBA 


000004178 










(22)tfiS5B 


¥Jj£11*£ 5 £ 14 B (1999. 5. 14) 




jKS:fP*;feKifsa& 2 t s 1 1*24^ 






(72)389Mf 


£ JS 








S0SCSWi*iKfgSl=:TBll#24-t§. i*x-f 














(72)f891« 
























(74)ftSA 


100100985 



















(54) x;v*>K*-^Affift^®»i3 < i:t^4ScltiSH4«aBffl^«if 



(57) [^ft] 

(1). s (2) frM^ns, x*7-;nf£^£W-r 
[{bi] 

(HjOjC-^-li^-C CCH,), 




Ut2) 




o 



J$ffl«. (A) HtrfB^^>^*-'i'Ata{b^l (Bfik 



1 

[&m i ] Tie— ( 1 ) *fc»— «sc ( 2 > r 
*3 ftS ^ ;u* >I8* - A^lb^io 
[fbl ] 

SO3- z + 




c-flss; (1 ) tcfciit, x 1 «Sft2-io©, x 

<. m« 1 ~ 1 1 CD&it n 0 ~ 1 0 ©M£$rC\ m + 
n^l IZmtcL. Z* «5Slt^/c«3^*CD^-^A 

Ut2] 




... (2) 



C— ass; ( 2 ) ctfct^r. x J «^^2~iocd, x 
mmm—ck>mtz-?'ci>&<. r* b^»i~io 

(DT^*^SS/c«K^ 1 ~ 1 0©7^3+^H^ 
5*0. a^ft-r-SR 1 «+ISCC|U— C^oTfeJ: 
<. r 1 7©lt, s«0-16©lSt?, r + 

&mt&m>t>tezmmmte.WimLm. (b> 
i^gttta-ess^ftfcy;!'* u^tts/c«r;i-* 

[i**iB3] (a) immimwxDXJifrismt-v 
ypj^tt^i, *5<fcs>* (D) ^©i?firrr-»i'*';oj?§ 

[0 0 0 1 ] 



(2) mm 2000-327654 

2 

AtS^b^f5?:ffl^^b^ifitgM(DJi<^^te-J;{>'***M© 

mkmui&mwimm ten f s . 

[0 002] 

10 K). ifi^-CB, 0. 5 Mm^T<D®tMai££>El<TtT 

ii&eft-ct,**. o*>b&#e>. si*cDDim3fe.« (feR 

7 0 0~4 0 0 nm) &i8.mt>\-M (ifc64 0 0-30 0 
nm) ^JB^STjSrCW:. C©<£ ^Scjafffl^-^fciij 

(i£g3 0 0 nmHT) ©fit Wl£ 'J V 

20 (»I2 4 8nm) ife^WiArFi^vu-f- 
«S19 3nm)|(t)i», ~»t>nhu>mi 

€lt, cft6©&feS©fict^tc»)£?-SBi5jS? 

• vix— > ( i bm) mc£<o, rit^mmvisx 

h J #JIPI 5 ft. JSffi, C CD^b^tflfl^ U h ©&& 

^*s»*wtcji«t>6ft-r^.5> 0 it^mmmuisz r*. -e 

ft (C*fT S ft ^.®ft*f«tt^i^©fifc^ScDMW 
(JUT, r^^tJ il,^. ) &tJ;DK?££i£3-b>\ CO 

30 rnvmrnftmcjit). u^^vmrn^xit^mt m^. 

mmmtft? i.mmm^mm>^^xmtt * 
mmzmmbx. vitxvjit>->&Bi&?zb<Dx$> 
•s„ c©J:5&{b^tfiPIMus>* Kcfct,»r«, !&$t*f 

©s^jrwsk, nm&x'&ztei^Dm&frh. *~ 

iLr)A<«fflSft-C^-So *x^AfS{b^frt»P>£i:S 

mu^m$&t£$tix%x^2>* ccx. f^w^c^-x 

^A*g=-^>5rTfB^ (3 - 1 ) - (3-18) (C, ttc 
<-mWj:lJ<5>Z--T~*>$ : T%tt (4-1) ~ (4 
-16) t,C^-f 0 
[0 003] 

[<b3] 



50 



(3) 



m 2000-327654 
4 



6 

... (3-1) 



* [0004] 
Ut4] 



* 



[0 00 5] 



... (3-2) 

h 3 co-h0^s^^-och 3 <Qv-s^Q^-oc (CH 8 ) 3 

OCH 3 

... (3-3) ... (3-4) 

* * [{t5] 

OM i± CH 5 ^© h 8 cohQ)-s±^ci 

6 



(3-5) 



[0 00 6] 
HfcB] 



6 

... (3-7) 



C-CH 2 — S^) 



C 1 

... (3-6) 
★ [0 00 8 ] 
20 [its] 

H 3 C 

HOHDM 
H 3 C 

... (3-11) 



C\ H 3 C, 



(3-12) 



(3-8) 



[0 00 7] 
Ut7] 
O 

Q)-C-CH 2 — S— (CH2) 3 ffl 3 HO-Q^ S * 

O 



30 



[0 00 9 ] 
UtQ] 

H 3 C 
HO 
H 3 C 



Cv 



(3-13) 



(3-14) 



(3-9) 



[0010] 
... (3-10) * [ft 1 0 ] 



0- I± 0-° CH3 (H 3 C) 3 C^Q)-I^O^C (CH 3 ) 3 
... (3-15) 



[0 0 1 1 ] 

[{tin 



... (3-16) 
it [0012] 
[{fcl 2] 



40 



(3-17) 



... (3-18) 
BF 4 " 
... (4-1) 



PF 



AsF, 



[0013] 
Utl 3] 



6 rwarg SbFg 

(4-2) ... (4-3) ... (4-4) 

CFgSOg~ C 4 F 9 SOg" C 8 F 17 SOg" 

50 ... (4-5) ... (4-6) ... (4-7) 



(4) 



2000-327654 



[0 0 14] 
Htl4] 



F F 



H S C-@-S0 3 F^Q-S0 3 



(4-8) 



[0015] 
lill 5 ] 

O 



F F 

... C4-9) 



,SO s 



O^C-Q-OCH 3 <Q> 



"SO, 



[0016] 

utie] 



(4-10) 



... (4-11) 




OCH s 



... (4 -12) 




SO a 





(4-14) 



... (4-15). 



[0018] 
litl 8] 




CH 2 — S0 3 



... (4-16) 



10 



20 



30 



40 



[0019] mmtmimmLmt vx<d*-v j»mt 
r, ^-^Ait{t^©*'i'>^-T-^->{*. -ene 50 



(c»iW*BI©«HK:j:»). «T©4«BK^6h 

*»,, MH2T-*>« (ATiass (4 - i ) ~ (4-4) 

#M) . iH9SIMt^;i/*>HlT-*>a (WSSS (4- 

5) - (4-7) #«g) . 3?mmx)\y*>mT~*>m 
mfBA (4-8) - (4-15) mm) . mm*** 
>mr~*>m (wnesc (4-ie) #r§) . oa>u c 
ti6©*^>^-T^^->(i. ffciatMBSSus*:* Hc*t 
T£:£t:©g#14tS£$§Ht?#S*>W-C«fct>. bp%. 

©i6^»^(E6nr^<5„ $fci»itt^;i'*>i7 
v»3RWftsnr»,»sfc«>. 

t - * - ■> Afe{fc^®i t mm l xz<dx&zm 
[0020] ufrutzffih. tetiaoffiiim a 

BP*>> «arii/*;i'^;u*>»r-aj->3fto=d--'? 
S«5c*f«ltt^^iji ur©jiS©ffifflfir-^flnT2» 

l/^tiffllSj^^c&fcaf).- ;£3fc-£ ©# 9 >£- 7 .=•:*■>© 

w b . 5ci^<, 9»t>sigj£©mjB 

. fr-idmmjLtcmutcmM&m.imTZii^ 



7 

[0 02 1 ] 

^x b&&8fice§!x.m*>m ! \m£.*&tc-rc t*« 

{t£»*«gWSc £«:**. *fc. #f6?8©#J©l$S 
[0 02 2] 

mmzmm? ztatxD^m] *¥mx.£z>t. mm 

SB, ^-{CTIB-SS^ < 1 ) IRSC (2 ) r» 

[0 02 3] 
Ubl -9 3 

S0 3 _ Z + 




[0 02 4] C— MS ( 1 ) CCtelvr . X 1 K@£%%2 
-10©, i^fA^fTSWil^l. 8K# 
teTSX 1 BfflSfCPI— TfeS* or R 1 BR 
1 ~ 1 0<D7)l>=¥)i&&tclt&m® 1-10 ©T;l/ 

M&oT , mB 1 ~ 1 1 ©^ifc. nB0~10© 
m+n^l lZffitcL,. Z* B6£3t$fcB3 3 

[0 0 2 5] 
Ut20] 

S0 3 ~ Z + 



... (2) 



[0026] (-ms (2) Kfcut. x 1 ummk2 

-10©. i*^U|g£*«T4**H£*7i*U 

£-r&x ! BtiS(cra— r*>RJtc-5r4J:< . r j b& 



(5) #i200 0-3 27654 

8 

3*->;Ug£^U a^ff^E-T^R 2 BfflSKIB)— T & 
H&oTfcJ:^ r«l~17(Dm sB0~16© 
&$&-C, r + s ^ 1 7Mfcl, Z* BK»S/cB3^ 

L, — ASS ( 1 ) tCteW-S^X 1 fcicX&R 1 B, KS 

^-rzcttf-ez. ztc-mft (2) icwssx 1 *$ 
^o-'sr 1 b. sesw <Dmffimmm&m!$,? s 1 2«© 
10 mmmr-owti tc & **£-r sciw^s. 

[002 7] *yt. *WPiK:J:£&. fflrlBPSB. fr 

(a) Btria-^s: ( 1 ) *fc»-ttst ( 2 ) -cisn 
£SL toJzV (B) MMM&m-e&mz titer * *>V* 
Stf jftti L fc 4 * tc r U pJ?§ <t tt 4«ig*£#r -s 
tiSBl (WT, rfjf2£SBjj 4tt,»5. ) > CCt^^lSS 
20 [00 2 8] 36&C, ^WK«fc*i. ffirGBRBtt. ^ 

=«c (a) stria— ass ( 1 ) ma. ( 2 > r-^s 

3l£#J, (O T;u*'jDiMtt1Mfl§. teio - (D> B© 

«Ci <h -T Sft3S*«3a©* #g>JBftftM8&W 
Hiiffi^ <«T. r^3ffe|^j £fct»*. ) . (Cjr«3ii 
fiSSti*. KTt«, -MS ( 1 ) 

(1) j tmc^. —ms (2) ts3tii.xM>i^ 

30 ~VAi&it<&MZ> rx;^>lt-'?A(|(2) J i 
-S3. 

[0 0 2 9] «T, *«W*»*(C»iWi-*. 

titemm. Tiasiss (5) tc^-r^^^tc 

L<«#I»©ifl/>(5a) (WT, rif u>S 
ft^fe (5 a) J 4t>S. ) *»J:0«*feL<«*«» 

o->^at>$yx^ (5b) (WT. r->^D^>^ 

v^mt^im (5b> j tt,^,, ) 

40 U>M^B(5a) i^?0^>fyi>M^i) 
(5b) ©4>fc < i fc-**a»{b^«Ji Or, r-f - 

(5c) *<D'&mmm* ><t&v» ( 5 

c) ififfiMfflffiiOfltoKfcKJ:^ BiRK^JHh^ 
Igtg (5d) *#. *fcTESJ6S: (6) tc^-TSJ: 
^>tc. g^^0<B^g^©'>^u-^>^iPi> (6 
a) (aT, ri/i7n-^>5?yi>2^ft^f5 (6 a) J 
i (, ^ . ) *J «fc VSI L < B#S&© ^ A * > 
(6b) (J^T. r S)l>#)\,* >mt-&® (6b) j i 
50 l^. ) ?:fflt,\ A>o^^n-^>$i>i>^{b^ (6 



(6) mi 2 0 0 0 - 3 2 7 6 5 4 

9 10 
a) &y>U#^*>*fb£*l (6 b) <D'J>te< *S<fc5te % Ctt6©Ii»RX^*>»ffl*, rt-^Affi 

tmm*is7j>it£m (6 c > *^su *©« 

JJgSS^:* U 7 >{fc£*9 (6c) iSffiSSKtSi CD#JJP 
KfcKJ:!), imW*'l'*>Ktt (6d) £f#/to 

& Ttes:j£S (5) jwio^sbjejcsc (6) ccwn-r* 



aft^u*>»*^«5 a* ( l ) fc<t^ii/*>H*- 

(2) zsmutto 

[0 030] 
[ft 2 1 ] 



;c=c( 





(5 a) 



(5 b) 



(5 c) 



ir ir 




x**:/**^*** (i) 



R 

(5d) 



... (5) 

[0 0 3 1] CSJSSt (5) tefcivt. §r 4U:tf«R- *U Z* «— «S ( 1 ) ©Z* <fc|g«©S%^L/. Y" 
1 fcKttR 1 &H«©at*5*U fccfcO'SR' [0 0 3 2 ] 

©d>ft< <t «> i o3&s— «a ( i ) ox 1 tmmomz^x ut2 2] 




(6d) 



... (6) 

[0 03 3] CKJfcS (6) Kfclrvt. #R'teJ:C*S. *R' ' < t i> 1 ( 2 ) ©X 2 £HfifcZ> 

R" lZ*tl?tl7kmm*Z^?1>\ «W (2) SSr^U Z* (2) (DZ + <fcEI«<DS*7n 

CDX 2 &L<teR 2 £H«<D***U frO^R-fccfctf 50 U Y" »ff«OT^*>*^T. 3 



(7) 



H 



[0 0 3 4] Z<D£5fchX%htitcX)V*^>WL*~V 
Aig ( 1 ) fectO*^^^>^^^AS (2 ) CCOl> 

x, {t^WISu^x hcD^W^tt^^JiurcD 

wm&^mzm^z y w?y << -i,c^xmtitcm^ 

^•^Ag ( 1 ) te<fctf*^*>&*^*Att (2 ) 

*t«SU^^hcpo»IifiS»i©»Bltt3&sj:<. BUM* 
ifc<D«4>4>&U PAG14>PAG2 CDWi^X 8 ®ffi<E> 

wi*, as\ cti6©»tt»#waE , r*fci6, yy 

Ljfefc, x;^>I^--)AS (1 ) tecfcO^il/ 

a* (2) b, mmmte&micmLtcffim 

[0 03 5] «T\ f l^MfiSU *fc»2«WteJ: 
IWttK^^RJ (feTF\ r (A) BB&ifeffJj cbl^o ) 
r % HMKiHqiirs. -fiSS; ( l ) *5<fctf-«5£ (2 ) 
liutit tibs; (7 - i ) - (7 -4) ri^n^ 

[0 03 6] 

[<t23] 40 



O 

-C-O-R 3 



0 

-O-C-R 4 



2000-327654 
12 

... (7-1) 



... (7-2) 



-A 1 -C-O-R 5 



(7-3) 



0 

-A 2 -O-C-R 6 ... (7-4) 
[0037] CSC (7-1)^(7-4) {C*5l>T 4 R 
3 -R 6 «*n*n«3(aftl-6©T^*Jl/K, W*L 

A 1 -A 2 tt^tl^n^S 1 - 6 OT^t U >I, 0 

[0 03 8] HRS (l) tefc^T, mtt, »*L<5* 
/c, — j»S (2) tCfct^r, r«, *?£l/<«l'-8© 

[0039] -ass ( i ) teic;— «S; ( 2 ) cc*yi» 

R 1 fc^'R 2 ©7J^;HiLt«, J?)im. 

R 2 or^n+^l/Iilt^ ^h+^S, xF^> 
n-^D^+^S, i -^'u^+^S, n-^h* 
I'M* i-^h*^S, sec-^F+S/i, t-^h 
^>tt v n -^>^;u^-^^K, n -^=^>;i^^> 
3, n-^^W+^S, n -^^^;U^+->S, ^> 
^ n ^ 1/;!/ * * ^a^©^3R» 1 - 8 <£>g #*? £ L 

[0 04 0] — $Lj£ ( 1 ) tCte^X , n L < « 

—iss; (2) scfcor, s «, W£U<«:o-8cd 

[0 04 1] x;U*>^*x^A*g ( 1 ) tcte^SJT* 

- 1 ) - (8-22) r*SftSffc£«^**tfSC£# 

[0 04 2 ] 
[ffc2 4] 



[0 04 3] 



[0 044] 



[0 0 4 5] 



[0 04 6 ] 



[0 04 7] 



[0 04 8] 




000-327654 



14 



C-0-CH(CH3> 2 
O 




... (8-2) ... (8-3) 

* * [ft 2 5 ] 

so 3 ~ so 3 ~ 



^C-0-CH 3 
... (8-4) 






H 3 C-(K / x C-0-C 2 H 5 
H 3 C II 



^C-0-C 2 H 5 / % C-0-CH(CH3) 2 

H 3 C II H 3 C M 

... (8-5) ... (8-6) 

* * Ut2 6 ] 

so 3 ~ 

H 3 C-^^VcH 3 
H 3 C^~Ac-0-C 2 H 5 

H 3 c n 



(8-7) 



... (8-8) 



★ ★ Ut2 7 1 



-C-O-CHg H 3 C/ ^CH 2 -C-O-CH3 



II 
O 



... (8-9) 



SO3 




... (8-10) 

A A [ft2 8 ] 

SOg" SO a ~ 



0-C-CH 8 
II 

o 





(8-11) 



SO3" 




0-C-C 2 H 5 
0 

... (8-12) ... (8-13) 

_ +40* [<t2 9] 
SO a SOg 



O-C-CFKCH^ 

o 





v O-C-CH 3 / N 0-C-C 2 H 5 / X)-C-CH(CHjP2 

H3C n H 3 </ M h 3 c' II 



... (8-14) 



.. (8-15) ... (8-16) 

Ut3 0] 



(9) 



15 



mm 2000-327654 
16 



S0 3 * 



so 3 



[0 049] 



H a C-0 



S0 3 




0-C-C 2 H 5 
II 
O 



H 3 C^7^0-C-C 2 H 5 
H 8 C M 



(8-17) 



(8-18) 



* [it3 1 ] 
so 3 " 




CH 2 -O-C-CH3 H 3 C 
O 




O-CHg 



CH 2 -O-C-CH3 
II 
O 



... (8-19) 



(8-20) 



[0 05 0] 




* * [ffc.3 2] 
o 

11 so 3 

H 3 C-0-C-CH 2 



... (8-21) 

[0 05 1 ]**:, X)Vfr^m*~VM>t& (2) KteW 
^f*lia;^>lr-t>(Dfl:WjiLtii, TIE 
S (9 - 1 ) - (9-12) r*3ftift^»***tfS 

[0 05 2 ] 
UL33] 

S0 3 ~ SO s 





(9-3) 



[0 0 5 4] 
[fb3 5] 



★40 



CH 2 -C-O-CHg 
O 

(9-5) 




[0 0 5 5 ] 



50 



CH 2 -C-O-CHg 
II 
O 

... (9-6) 
Ht3B] 



(10) 




0-C-CH 3 
11 

o 

(9-7) 




* 



so. 



0-C-C 2 H B 
II 

o 

(9-8) 




»12000-327654 
18 

S0 3 " 



[0 05 6] 
[ft3 7] 



10 



SOg" 




CH 2 -O-C-CHg 
O 

... (9-10 

[0 05 8] -UK ( 1 ) *J<t^— «a ( 2 ) CC 

Lttt, fflX.l£. TIBS (10-1). ^(10-2) 

[0 0 5 9] 
Hfc3 9 J 

R 7 — S^— R 8 R 10 — I — — R 11 

i. 

... (1 0-1) ... (1 0-2) 

[0060] [S(10-D icte^X. R 7 -R 9 « 

»«>0<«IRBtft©7y-JU»*^U, #>^R 7 -R 9 
oypta < thi ^ffimmt> h < mmWDT y -;Hr 
R 7 -R> ©d>&< ife2o#tBECClS^l/rSC 

2) *cfct,vr, R 10 -R 11 ^fflStcffi^c^4>L< « 
*S^07 y L , R 1 0 1 R 1 1 i tffflEfclg^ 

Or^OftRJH-T-iftKllRSJBfiROrfccfeC^ ) CCD 

ftffltLxiz* tufas; (3 - i ) - (3-i8) xmsti 

4604*6*4 C£#r*, Cti&OS^ f&WWttS 

S (3 - IK (3-2) , 5$ (3-3) , S(3- 
4) . S (3-5) , S (3-16), a (3-17) ire 

[0 06 1] CCT\ x;l/*>M*-^A* ( 1 ) tecfc 
CXx;b*>K*^^Att (2) cd^&^£Cco<,>t, «r 
SaEJ&S (5) fc<to*J®£a (6) ccS^ur, cfcOA 

ftw^ttw-r*. Hi%, *?u>mt&m (5a) 



H 3 C 

[0 0 5 7 ] 
UL3 8] 
S0 3 



O-C-CHg 

II 

O 

(9-9) 





30 



40 



CH 2 -O-C-CHg 
II 
O 

... (9-12) 

Aistt&m (5 c) *^iau *<omsam*i>y<f> 

tF'^A (5d> #c>r\ jj|Si^x;u*>M 

thy-JA (5d) i^-r-^A^fb^Z + y- 
*>S3ftStE3^«Ci«:j:0, 
(l)^nci?!iW, >^a-^>^^ 
x>JWt£* (6a) (6b) 

<to, msmtv-? J^it&® (6 c) s^flsu 
mmm*i>7 a ><t^» (6c) tiiKit h y * 

ffiattfc*Jl>#>«i:J- r y ^7 A (6d) 4f#4 0 

r% msi^i/*>ithy«?A <6d) a*^** 
tt&mz* y- i*-/^>saftsj£3-a'Scicc<feo-, 
w>^^.^as (2) *^fisr*c£^r*s 0 

[0 06 2 ] rtuiSJ5j£ck x^U>^{t^ (5a) i 
^D^>^^x>Sft^i(5b) i<Z)rw-;l/X- 
T^^-JSJS, *5<fcW^n^>*^x>^t^«J (6 
a) iyj^W>M^t(6b) <h<DrM-;I/X- 
TVl^— JKfSW:* #fl;l&£, r Comprehensive Orqanic Sy 
nthesis , B. M. Trose & I. Fleming , BerqamonPres 
s , New York , 1991 , Vol. V , pp 315 J SC|Bi£3tl 

t(5a) <D*s9u*<^ZV>x.>mi&M (5 b) K>tf 



50 



(11) 

19 

as, o. 01-100, jf*L<»o. l-io 

U>, N, N-^y *)lft)VJ*T 5 h\ f h7t 

l, 2 -^^anx^>^(D^c} :i rtf^>ti'S 0 
*fc, SJSSS«> B*. 2 0-2 5 0U W*b<tt 
8 0-1 8 0°CT'&9, BS, 0. 5-2 

4mm, »iu<tt4-i2^Br»8. sou#s 

[0 0 6 3 ] SSfc, HU«R*U^-/>{t^W (5 c) <h 10 

SBtin^ b y ^Ai<Df*ttisj£, fc<t agists* 

r K. H. Pfoertner , Helvetica Chimica 
Acta , 63 Fasc 3 , 664 ,1980 J &ClEi83*lTl>S#ffi 

T\ 2, 2* h (A I B 

n) *o5^*;u^SB*as»n"r*c<!:tc<fco, ®££ 
SffiWM?- h y i o os»wccs*br, as, 20 

0. 0 1-1 OSSSB, »*0<tt0. 5-5M2&r 
?^>, N, N-^^WA7^ h\ 

Fr**K 1$ic!ifSL<«y$y-;k xirv'-jk i 

1 0 0MS9ttc*t 

lt, am, 5-10 osssp* ^kkio-io 30 

0MSP, ZhltCfti 0< «2 0-9 0Sfigpr*€>o 
S/c, JSJ£SS», aS. 4 0-2 0 0°C, £F£0<«: 

60-1 2 0^*0, J5j£H*ra«\ as. 0. 5-7 

Kth'J-)A(5d) i^-'SAM^ftZ* Y" <h£> 

(6d) i*i-)AWk6»Z* Y" iO>f*>3afeS 
j£t£» Tj. v. Crivello , Advances inPolyme 40 

r Science 62 , 49 , 1984 J GCiStSS JrCl><5— fiSlft 

«c*ffi^, «ifirs^J5SWl«:EttL/yt*ffi(cl»Grtf 

[0 06 4] W2»IB*JJ:aW3»91Cc*yt»rtt. 
(A) B«^J«tt-r*rt'3io»*x«5Att < l ) fcj: 

cfx^*>n*x«5A* (2) a, **i^4i#ar*yt 

^*>M*X->A* (1) i^^^>it^OAfi 

(2) tz&rm-rzctwzz. 

[0 0 6 5 ] mmmam^mm 50 
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»2«?B (Oft (B) ) fcfctvriWBSft*. M^ltt 
sr-«s snfcrwj * fctt r * y li jiftto 
tSflir^or, MM»(itta3WJBillLfci*«:T^y 

««±©«ttw«8S*^f 4«bi, m«. aarrs 

5S; ( 1 1 - 1 ) - ( 1 1 -4) 

wt^7;^ y ^m&mnttcomi^mmcDfrmm- 

BHt»-c«*oyt, *tia#iLT«r^y^»tt* 
/c«r^/7y»Stt<3D»flir*4. cctf^ rr;u^7 
y^«tt*WiTJl/*ry«Sttj Kfl?8t14S^W 
»iii4#wr ft 

'fflsti*r^*ys«*frTr, asu^mwDtt 

m^c, ^mm<DtonmB<D5 o%u±i)mmmm 

[0066] mMm&m^mffimctovzmmfm& 

1 -^RT^+^i. ->y;uS, tju 

x;l^^;bg v h y 7 xr.;M^;H, :/P^r^>^;V 

rt-^v^K, xh^^O^H, x^;l/^^-^>^ 
jug. t^p-;H t y h+^;l/^;M^;H, x 

^«:W5Ci#r«4. mflBl-S^x 
^Hiltlt 1 h**>x 1- 

^^;u^^x^;uS, l, l-^^h^^x^^S, l 
-ih + '>x^H, 1 -xf;^tx^;H, l, l 
-Ssx. h+Vx^H, l -xh^i/^Pb^S, 1- 
^n^<^>'X^;US s l -v'^a^+^U^^^x?-^ 

l, l -^7xy+vx^;H, l -^ytsjit* 
isjL?)im, 1 -^>> ; ;I/^^x^;L'S, 1 -y^P7* 
pf;Ux^;US, 1 -7x^;l/x?;H, l, l 
^^;Ux^;bS, 1 ~M h^^^7;l/^x;t/X^jUS, 1 
-xh + v/^W^jUfjU. 1 -n-^P!i<*^^ 
^#x;Ux^;bS, 1 -^V7'D^^^#x;H? 
^S, 1 - n-^F+^^M^x^H, 1-t- 
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CO 06 7] MIEl -ft&T)l<*Jl>mtLXte, 

m9L\Z, i -7'at*;l/S, s e c t 

->y;l/S, x?;b>^ ^JlzsV y^;b^x^;i/-> 
U;L-S. h yx^i^y;^ i -y'atjiisj 
y;US, i -y'Wfris*) )l>m, hU-i- 

)l>*J- t - yji/X. h'J-t - ^^JiZsVii 

? x x;u>>y y y ^;l/^-7 xx;t,^y 

Mj-i-7*u bVUyjl/ ^ t - 7* to*?* 

y t F'j-t 

->i7;l/^x;i/S, i -^d^^^I/^jH, t 

[0068] */c, mriar^s<hbr«, r 

F^;ug, xfrp-f^i, 30 
x^>x^a, y;i/^U^S, Tit&Jjvm* t*^ 

^nh^>f^i, ^U^-Ol^ 
77P^;H 4 ^If^y^H, ^> 
y^u^oim, 4V7 fi^7^ 
P-Y;bS, t^F^H, h^-Ol/S, fcFurbn 

p- h;Ux>x;l/*-;l>g, y^l/S**^f4C 40 

*^;US» r h yt FPf7-;H, fF7bFP77 
x;bg, f h7t Fn?tb7-^S, f h7t Fa? 

F*Vf* h^t FPb7-;H t 4-^^->fF 
7t Fa^tb'^^H, 3-f BtFPft7x> 
-l, l-^>Fif«:»fSCim5. 
[0 06 9 ] cnecDM^BtttScD^^, t 50 
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sozsjvm. i-xf^> 

tf^x f* F^ t lr&y y f F7t FP? 

;*b^-;l^ ^F^fc Fn**:7^-;ua*##*L 

[0 0 7 0] K»«tttS^#«flitc*5W-5>^»PSIttStD 
<fc9HKfctt^r*ftt>*s, JfSKBio-ioo 

3 6cc»*u<«i 5-1 0 o%x*$>z> 0 mmm& 

(GPC) r»J5EUfc^y^^u>»||[fi*^Jt (« 
T, rMwj ii^. ) »*l<»i, 000-1 

5 0, 0 0 0. 3 6te*T*l/< «3. 0 0 0-10 0, 
0 0 01?* So *fc % K»«H4S#*»)|g<DMw<tyjl/ 
^U-y 3 >^P7F^7^ (GPC) riMS 
lfc#yx?l/>»»»^I (JWT> TMnj il» 
5 e ) <t<DJ:b (Mw/Mn) 1-10, *f * 

L<«i^5r*5. mmftiMmm. 

^a&teSL/ter^* y pJSttWJIiK: l «y±©M)WBtt 

«wte**WT4i««±©m»*© (it) a^, mm 

BI4I«Sf i 1 1«±0««^© (ft) »ffl^£ 

[0 07 1 ] *2»?8K:*5WSM)WltttS$W«ffii L 
^^c v (tFP^?l/» , bFPt^> 
x?U>/t FPtv-a-^?;^?i/>SI^ 

p + 5/X?l/>fcJ:oyS/clJb FP + ^-a-^?^ 

*?u><t (^^) r^y^K<b<D*a^ft*»6ft5S- 
(ft) m&it#<Dy * s~)m*mm<D7kmm*&2>i,> 

wiMM&m-emk l tcfflmmm mmm^m^ 
y pj»tt«iior^* y»»tt*WflPT*j»*SrfiTt 

^yjSIBttifiJt^-Sf^ffliW^Sfe©^**. 
[0 0 7 2 ] TJU^ypJ»ttWfl§ 

(j£t> (o ) cc*jciTfl6fflsn4r^*yw 
«tt»j!B». TJU*y3»«*i«iwtt*^r i Br» « 

«Ml«ri««±wr*, r;i/*y3H*«(cni*tt»isr 

TiV*y?i*tt»jiiiLT«, Tias; 
(ii-i)-^<ii-3> r^^ns^iiu^fi^i 
««±«-r4f«rai^3fi«iB. ties: < 1 1 - 4> r* 
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[0 0 7 3] 
Ht4 0 J 

Rl2 

— £-C CH 2 -) — ... (I 1 - 1) 



V R 13 

CSC ( l l - l ) tctei^r. R 12 «7K^^^/c^^ * 10 

)IM%tt; U R 1 3 «-0K -C00H k -R 1 4 COOH . -OR 1 4 00 
H^/cte-OC0R 14 C0OH {{fiU R 1 4 -(CH)Q-^^L. 

sfcn~4©B8rC*S 0 ) ) 
[0 0 74] 
HI* 1 ] 



R 15 

— £ C — CH 2 -)— 
HOOC 



CSC ( l l - 2) (cfci^r. 

[0 07 5] 
[ft4 2] 

H H 

i 

C- 



(1 1-2) 



R 1 5 K*SI^S/cliy * 20 



I 

HOOC 

[0 0 7 6] 



(1 1-3) 



«t4 3] 
R 16 



OH 



COOH 



R 19 



-C 



(11-4) 



\ R20 / 

R" Rl« 

CSC (1 1 -4) KtetvC. R 1 '. R 17 . R*\ R 15 4o 

j;0'R 1,, «ffls:icaji(C7K* r l^-*fc«M3R^ 1 -4 © 

[0 0771 7^* U ?I»f^Jffi*i#Sl«^3R«reo*B 

£\ BtriB^C (ii-i)~(ii-3) -casn^^ii 
*5T;i/* y^&^Knjfcr&SRgg-cw:. f&©l*jib# 

>, i*7u^>8, O £) ri> y a— h 'j-iu, 

Jk ri"J*7SK, ?Oh>75 F, 

>T5K. 77JI/7 5F, yif3>7 5F, isY^nls 
75F, ^3>75F, t^7-'J>, f-;Ub''J 
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40 



*t$M 2 0 0 0 
24 



3 2 7 6 54 



1 ) ~ < 1 1 - 3) ■c*3ft*«iEO*ttK:*Ji£;'r5# 
m*i*© 1 ««±£. 0 iulBffi©i|giMbmS(C 

*Jjfrrs*«*££4>«:. (it) S^rst 



50 



stir-* *?*>m.sm 
msm.&. mmn^ jut*^ ssm, us 

[0 07 8] Sfc. y Bj«tt«flW3W*ffi^^)li 

©*§i^. HufBSXl 1-4) -C^Sn^^iML^fir©^ 
*6M3ntt,>TfeJ:l^, *fiSUfc«Jli*ST;U*y 
3MKtt(c -njmx'$>2>m<o -ctt. ffi©^iiu^<i^ $ ^.tc 

(i i - 4 ) -c«3ns^iiL«#fi(cssfi£:-r-5 1 mm± 

©7x/-;Hi lta±©7^f t Fli^ t§£(c 

«fc o ffe©iiiM u met -kim. l *> i> mm&mft 1 1 i> « . 

*Iltf89l*T- (ft) I^tSCifciot^itSC 
frs7*-/-;uiWiur«. mtf, o- 

^U'/-;K m-?l/V-;K p-S'Ul/— .Jk 2, 3 
- + ->U^-;k 2, 4-+->uy-;K 2, 5 - + 
U^-)k 3, 4-+->l//-;l', 3, 
>k 2, 3, 5-Fll^«7i/-^ 3, 4, 5- 

7AftF«ilttt, WU*> ^JlA7^f t F, h 
•;**-y->. A , 7^;l/i,7;l'f t F, -4>XTJU-rb 
F. 7*F7Jl'7 : tF, ^QtWAft F. 7*— A- 
T-fe F7J^t FfWSCi^t^5. 
[0 07 9 ] r;u# y njigttWJii*©* ( l l - l ) ~ 
(i i - 4 ) -c«3ft**iiKHMa©$«*tt. ®£ec 

(/c*?sl < «2 o~ i o o*)U%X'fo&„ r;i/*yoj^ 
te»JIf©Mwt*. iSK*tSttWiilIfiSti©ffM©!|tttic 
lECt^b^, jffSKttl, 000-1 50, 00 
0, $6iC$fSL< 1*3, 000-1 00, 00 0T* 
•5. Sfc, TJl/*y oJ^ftt«Jli©Mw/ / Mn», iiS. 
1-10, {fSl<Bl-5-C4>5. T;U*y"BJ^ftt« 
flWJi. 3C(ll-l),3S(ll-4) ^r-^an^J: 

*3RasJW»<tLrfflt,>scifc'r*4. com 
^coymmmmit, *xii-i).s5(ii-4>* 

^©. mm. 7 0%«T. !USKB5 0%OT, 5 

*S7 o%^ax.i>i. TJU*y"sj^l4^|g©T;u*y^ 
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25 

2 «J£Ub*-S^ b x ffiffl-r * c i 3Wr * 4 . 

[0 0 8 0 ] ggjfffj 

*3f6?Bfc*$W4J58# (D) K, WiltfWfcicJ: t) 

w*T4 1 mu±<Dmtm <jbtf. rmm&mmi &c» 

*5^*WrKSHBttSBft*^Lr». W*tf. TIES: ( 1 

2 - 1 ) - ( 1 2-5) T?mztiz>Mzmfz>c£&-c 

[0 0 8 1 ] 
[Ib44] 

/ «H 2 ). v 20 

-Ql-PCH 2 -CH V) ... (12-1) 



^(CH 2 )^ 



CSC ( 1 2 - 1 ) KteUT; k5il*/c«2T*0, 

k = 1 ©i -o- , -S- , -coo- &L< 
(i-NH-*^"r*\ £ k = 2 CD £ 3 ffiO^gtHT- 

St .i « i-3©g»r^ i + j=i-4~e&£ 0 3 

[0 08 2 ] 

Hfc4 5] 30 
— (C(R 21 )(R 2 ^))— Q3-R23 ... (12-2) 

CSC ( l 2 - 2) fcteivc, tf tt-o- , -coo- s/c«-c 
0-£^U R 21 *jJ:W ««5K:!fefi:K:*3RJIR^*fc 

i«a«i^4©rii/4 i Ji/»*5Kb. r 23 ttgaisfti- 

5<dt;i^;uS, IHHRB- l 2©7y-/i/«fcttB 

[0 0 8 3 ] 

[{t4 6] 40 
-C(R24)=C(R25)(R2e) . , . (12-3) 

CSJ (1 2-3) CCfetvC, R 2 * , R 2S fccfcO'R 26 ttffi 



[0 084] 
Ht4 7] 

— (C(R 21 ) (R NCR 2?) (R 28) 



(12-4) 



CSC ( 1 2 - 4) CC*5l>T. R 2 1 WW 1 ttSS < 1 2 
-2) C7)R 11 feJ:^R 22 ^^a-e^>^, R 27 *j<fcW 50 
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v fcU«±©SESrc*S. 3 
[0 0 8 5 ] 
[ffc4 8] 

^C(R21)(r22)^ N ^^^ ... (12-5) 

(12-5) CCfcC^r, R 2 1 *5<fcWR" »SC (1 2 
— 2 ) cor 2 1 teJ:tW 2 £|5Jigr&D, R 2 9 «BSRM 

*U 3^8Jl»**J«r4 2flKD«l»*5%U, y» 
1JM±CMB»"C*4. ) 

[0 0 8 6 ] c 5 j^lB«l4g^scD*i*w<t or 

#*Mb£«J* tfX7iy-;bSSxWMt^t ^ 

Mtim tf'J (t Fo+^^l/» *x#+Mt6 
^^p-jiS^7 $Xbi^L a- 

w^w^r^sMb^Bj, T^n*^T;i/*^a$w 

fa *J)b#*isjt*J\'&ttj'5$>ttim % 

[0 0 8 7 ] cft6©SRWW<D5%> -rf*n-;b*£*r 
y x-s-Mlc&fa J F*w^;i/S#W^-7 5>fb^ 

m-^mv UTffc^ftte <fctf T-fe h +^>y x 

Mk&m. m Y*is**)\,m^mv\sTik&iem-cfo 

4 0 y F^y^^iHM^7 5 >{b^«, CYME 
L3 0 0, CYME L30 1, CYME L 3 0 3 , CY 
MEL3 0 5 (H#if>fr^S F «*) ») 
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CYME L 1 1 7 4 (=#1fW , T^5 v K («) K) « 
«. MX 2 9 0 (Hflldr 5 #;U SO ^©f® a a n£-C 

[0 0 8 8] aettsgiortt. <*6&c. r;u*ypj^tt 

*©«£©as»i4Wffi^*A,*H:. %mvt 
ttMpmem\sti&T**i y?i«tt«jig©«HK: 

J:«3— ««c«j»3et?*«c«,»3&i. y pJrgtttffltttJ© 10 

^Bttt'StlSfc^L-C, aS. 5~6 0Wo. W*L/ 
<B10-5 0t;W, S6K»*L<»1 5-40* 
JU%T*5,, C©1§£. *«tt-Bl)&K©*A**J5*;U 

fSJWiOTB:. mic, yF+->ji^HMi"j3-^ 
[0 08 9] ^2^W©d<y^3aSiiatt«flifflfiic^*J 

Ss£^©ie^Si)^«. us>*F©afa©»ttK:i6i;Tg6 
*n6©CT*^-Ti> #©4*s»)T**.&. !H2 
^Kfclt^ (A) MSfe£SiJ©E£»*. i£)S?l$tt*^ 
W^JBIl 0 0Ma»C*tLT. MS. 0. 0 0 1-7 0 
S*§P. *fSL/<«0. 0 1-5 0fi«gp, ^F(C$fSL/ 
<«0. 1-2 011357*5. C©«^, (A)tt» 30 

£S«©ie£s#i o . o o i asgi5*is-c«. .®K*>«fct>* 
mm&^mT-r <o . --ft i o assp* a* £ 

4. U5?XKOSte6tt^*->3gttC^^b**L-?»r 
[0 09 0] ^CK. DOXilCM^, (A)«fi£ffiJ 

©ie^*«. T>i* v mmmmm i o ommmcML 
r. as. o. ooi~7oaagp. ft£t<izo. o 
i~5oasgp. #{cjf*L-<»o. i-2o«agpr 

C©^, (A) M»£JW©E£«**0. 00 1 
D . — #7 0m&U*mZ.2>t. l/yxUDiWA- 

3R«Mra©e£«*. r;u*y?l*l4lHJiii o omsspcc 

*tLT. aS. 5-9 5**35. »JKB15-8 5 
aaSP, «f{C»SL< »2 0-7 5fiSgPffe-5. c© 

0. -#9 5 «■»*«*.*<!:. 3!H«tt*sfiTri«lSl 
[009 1] ggMW 50 
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m 2 ni©#yisfti«ttffliK» ct am 3 urn 

(a) ^^j«^©.®Sfe*tmtt^^«ij <«t. r«j 
©Kiesywj a^. ) . sammmtn. wmmvm. 

fc. ^2^©^i>MJSS!(««tt«lfliiffisS;^K*tor 

[00 92] ffism<DWm£M£ OTB. t^'fAM 

X/:i-p^£>x;U**— K y^x-fl/a-H-^A^ 

^■)A10-*>7y-^;W^-F, b*^(4-t 
3— K — ■? A h y ^;U^-p> £>x 
rt»#*-K t** (4 - t 3-K- 
■)Ayt7Wn- n -t/^VyUl/zh.*.— h . k*J* (4 

*— K h y 7 i^.;uxjU7*^-i7A h y 7 ii/^-ay # 

^-ci-n -:/£>.X;U**- K h y 7 * — A>7.)\,v * 
- l ?A10-*>7T-X;^*-hf*W*tO. * 

ffria*^^A^t^©fficc. Aay>^t^ 

m?z>z cn6©ffi©Mi6*»uw. #a-c 
Sfc«2««±*ii^L,rffiffl-r6ci:*Jr'^4 0 ffe© 

iB5E3tii36*. (A) l»6^«(iifi©MI6flfe)W4cD^ft 
1 0 OSSgptc^tOr. »*L<«9 5fi*aWStT. 3 

6Kfi s *o<tt9oaaaj«T'r*4. c©j©^. as© 

BH6^JW©E^W^3&J 9 5 £ 4 , 

[009 3] ^2^*j«fcy t m3^{c*jc>-r«. s e> 

(C. BJtCcfcO (A) ll»*»l*4t>Bft©il«^W*» 
64tfcI<l!)U^ htjW*K:*JW*|£|Jt?S**WlB|I 

ffl* w-r ^ KffitsoHa^n^i^r c t * u t ». c 
«j©Bf^SStt*s[fii± o . Sfcuy^FiL r»«s*s 

l^±-r544^>(C. «*3a»6?ifl»«HII*r©3l*B*^ 
IB (PED) (D^mc^ZVlsT, h^H->(Dm^t 

«SBRW«Mb^«J«**f * Li,K C ©i -5 ft^^W^^t 
^tbtii. m«. TIBS; (13) 
[0094] 
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Hfc4 9 J 

R 30 N R 31 ... (13) 

r32 

[0 0 9 5 ] [□£ ( 1 3) CCtet>T, R 3 \ R 31 te£V 

a^as, w&£> l < teimt&cDT y -Jimstctemfe 

(«T\ r^fistwt^a ( i ) j <hi^ a ) % w- 
^rtfcfflftlJK-?-* 2 IWtl) >>T ^ -/{te* (JWT, 
r^gJRffc^ft (II) J il^o ) , fflRJB5HF-*3ffl« 

[0 0 9 6] *a3JMb£«J ( I ) £ Lt», «*tf, n 

7;>, n-y^7 5> 4 n -7*2/ AT 5 >^CD^ry 
7W75>S;> ; --n-^;l'7^>, S/-n-^ 

f;l/7 5>, y-n-t^W 5 ^-n-^-A 
75X - n -f^7 5 >f (D^7J^^7 ^ > 
S; S»jx^75>, h'J-n-7'ot^75>, h 
»J-n-^;l/75> 4 F'J-n -'O^AT 5 >, h 
y - n -"N+2/AT 5 X F'J-n -^7^;b7 5 >, 
h U -n-^^W 5 h y-n-/^7 5 > v 
h'J-n- f^^7 5 >^(D b V T A+AT 5 >S ; T 

xy N-^^;i/T^ r ; >, n, N-^W7^y 

^ATxy>, 4-xFuTxyx ^7i-;l/7 5 

F'J7x^7 5>, 1 >^<£>5f# 
J&T5>S ; x^y-;b75>, vx£y-AT5>, 
F U x £ y -AT 5 >^(DTA*r AT 5 >M^*m 
WScitfrara. *ffltfb^» (ii) iim 
i?l/>y7^>, N. N, N' , N '• -f 
Wx^l/>>?7$>, rh7^ ^ U>^>7 5 
-$M^U>^T5>\ N, N, N' , N' -T^h^^X 
(2 -b FO^VX^A) x^u>2>T5 N, N, 
NT , N' -f x 
f l/>^7$>, 4, 4' -t?7^^xr.Wj? 
>, 4, 4' -^7 5 y^7xx;bx-f;k 4, 4' 
-y7S ^>77j: 4. 4' -i>7 5 / x 

xAT5>, 2, 2' -bX (4-7^7x^1/) zf 
P'0 % 2- (3-7^7a:^) -2- (4-75 
/7 xXA) y 4 nyS>, 2- (4~7;^7x^) - 
2- (3 -b FP+v7x^;l/) 7'da'> v 2- (4- 
75;7x^;H - 2- ( 4 - h FD^>7xXjb) ? 
P^>, 1, 4-bX [1- (4-7^7 *xA) - 
1-^^xW] <>if>, 1, 3-tr*[l-(4 
-75^7xxjb) - 1 -y^Ax^A] "<>-fe?>l?£: 
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sj<yx^uw5>, *k y t y at 5 2>y^ 

AT 5 yx^AT^ UAT5 K©S£ti^**tfSC <h 

[0 0 9 7] mffET 5 FS^PTfb^i «*. 
WA7 5 K, N-y^WA7 5 F\ N, N — 
^?WA7 5F, T-fehT5h\ N-y^ATHz 
h75 F, N. N-^fJl/7tF75F, 7'aft> 

75 F\ ^>X7 5F, fp y F>, N-^^Abay 

10 0(;U*. JS*, y^A^UT, 1, l-i/^^A^ 
1/7, 1. 3-^^A^UT, 1, 1. 3, 3-f-h 
•^y^A^UT, 1, 3-^7x^1^1/7, F'J^ 
;^t^U7^«Ci«tS. g»Bdfi»R8BR 
3»{b^»iUr». -T5 2V-A, -<>X>f5 

2-y*A-f 5 4-^^-f^ 
!/-A, 2 -7x^JM5 2V-A, 4~7x^K 5 
:2V-A, 4-y^;b-2-7xx;K^^/^ (D 
A 5 2V-AS ; b*y^>, 2-^^Ab*y^>, 4- 

>Wb'';^>, 2-x^Afy^>, 4-x^Afy 
20 2-7xx;l/f'J^>, 4-7x^;bb''J^A 

N-.X^A-4 -V x^l/fj^y xn^>. xn^ 
>BL X3^>S7 5F, +^y>, 

t^ y ^>^C0f y ^>^1CD^\ b*^^>, b^ 

i/-a s ey^>, +>>tfy>, 7*y>, trayy 
b^y^>, *A*y>, 4-^^RWJ>, 

b'-^^t?>, 1,4-^^^^ 1, 4-2/ 
71fb>-^n[2. 2. 2 ] *^^>f*?tf5Ci*J 

30 SJRfb^BJ ( I ) CD*T*^, h y TA+AT 5 >Si^«F 

[0 09 8 ] l^t^«P»I©E^«tt. M)»SH4S#W 
»J!i*/c«TA* y pjjgttttfffi 1 0 0M»{C»ir, 
»*0<l*15MBHaT t $6CC»$L<«0. 00 

1-1 #^C»^L< «0. 0 0 5-5-fifigR 

o. o o ifiSSP*«r«, 7'p-fex^cj:orii, 

[0 0 9 9 ] «nBWB*S!WJ«, «Stt««tt«reffljfiSW 
50 Ltit *y**2/X^U>lSjHTA*AX-^Aa % 
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m\ &Ti%£h%x\ kp (mmit^xmm) > 

H) , 707-F (ttS^y-xAS) , 7tt^ 
F\ (MBiTiS) 'J C 

i^ara, 0 0* 10 

[0100] mtmmm&. numm^^^^^m* 

[ 0 1 0 1 ] jffiW 

IMi8fiWiB5-5 0»a%itt5J:5K:SSWK: 
SJBOfc©^ «*«?L«0. 2 umm&v? 4>uz- 

St x-^;t,x*?-;l4g, trhym. ^F>xx^;b 

7 3 F«, 7n*^fm 7^n», ^*F 40 

x— ^x^u^yy^-ji/^T^^^ 

u b' l/> ^ 'J 3 - Jt'i-^H^ if 

•;3-;^yr;^;l/x-f ;i/7tf - hi, ^otu 
>^'jn-wy7W^x-f^7tf - KB* 

7Jbati/»«xXf;l« t (#) 8&£4rF>3t 
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^>8xXr^t N. N-^7WM;l/A7^ F 
N, N-^7JK^7-fe>7^ N-T)\s*>l 

[0102] coJ:5tt«JW<D*#«iurtt, x^u 
^yxf;bx-fik x^i/>^»j3-Wy-n-^ 

xfi/>^y3-;I/yx^l/X>-f;K $;x^u>^y 
a-^-n^'at'Jl/i-^ ^x^l/>^yp- 
n^-n ;ux-f*;K x^i/>^yp-;Ry> 
^■jl/x— r^y-feT*— F* xf u>^yn-wyx^ 
rt^x— y^y-fe-f— K 7Pbi/>^y3^wy^f 
jl>x— -f^py-te^— F, 7 , Pt , V>^ , j3-W/xf 
jt/x— T-^r-fef*— F, ^'Dfl/y^'J^^y- n 
-7'at , Jl'X-r;l'7-fef - F, ^y7'p^^7-fer 
-F. ^yyn^j^'ab't^-K F;ux>, 3^ 
>^ ;Vx^;^ F>, i^n^+lf 2 
3-^^'^^>, 4-^y'$s>. 2-fcF 
P^7'at^>|x^k 2 -b Fp + V-2 -y* 
;l/7'Pft>^xf;k xhfj/ftBx?;k bFo* 
2/Six^;k 2-t FP+V-3-y? JUfflM* 

i-7'PtA 3 -J F*f:/f Jl/T-fe^- F, 3-^ 

-^F^^^'Pbt^F, 3-^^-3-^ 
F + i/T'^jl'T'fi/- F, itSx?;k SBn-^Pt 

3-yF^>7'Pb't>l^^k 3-^F*^ 
^PbtvixfJk 3 -x F^v'^'nfc*^>SI^5 1 
Jk 3-xF + ^7'Pft>lx^k N-^fJl/tn 
■JF>, N, N-^^*;i/A7 5F, N, N->^ 
W7-feh7? F?^«CiOT^6 0 cnecD^g 
gij(D5^. 7'Pt'i/>^'j 3-jKy7;W;i'X-f;b 
7-fe^-FS, 2--^ HSxxf;i/S, 2- 

bFP + ^7*Pb't>lxXfil'E 3-T^3+>>^ 
Pbt>ix^f^if^lC^ «WB«SWi, 

[0103] $ e>iCBJfB«S»Kc» % insects cr. 
>?;l/X^;l/X-f Jk v 5 - n -^^^;Ux — f- vx 
?u>^yp-wyyf;i/x^f;k ^x^u>^y 
n — ;J/-=e^x^;l/x — T*fe F^;l/7t F -fv 

$i#fX^;k ^a»?M^X^Jl/ v 7L-f>8^X? 

r-7 , ^P7^FX SKx^U>, RS^Ptu 
F *0«»jAmn«r 1 ««±^»PT^> C ± fc r * 5. 
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[0 10 4] b^5-><DftZf& 

4JScS*KiLrW, *«BjtT©«B»^^^h;l/ (i£fi2 5 
4nm) , K r F x^>v U-if- (ifeS2 4 8 n 
mK A r Fx^yvb-f- (jggl 9 3 nm) ^CD 

<kVnm%Ll L Mi)m£U<. mc, KrFx + WU- 
1f- 4 8 nmK A r Fx^^U-if- 

fil93nm) ^Z/M^-B^H^ UK jSScftf^ 

JfSL<»50^i 5 o°cr*4o r;i/*U3H 
T&a-r&o r^y 

7>^-)AbHa + ^hm nU>, 1, 8-^TIf 30 
trs^O [5. 4. 0 ] - 7 -•>>f s -fe>. 1. 5 ->> 
Tlffc'v'^a [4. 3. 0] -5 -S*>m<DT>l>XV 

ttfb^ftoiaeu:*. i-iohk 

S*««3Wttffl3ti*. »fc*f*Ll>rJU#y««* 
fh77;W7>^')At KO+S^ FS<D7k?§ 

[0105] 

x;u^>^^r.H;A% ( 1 ) q>&m 
1 

aWO^-f-^-T^y-SJCKiJ:?), TIS^ (1 4 
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- 1 ) r«Sft*{fc^W <£JT. r^t^? (al)ji 
l^o ) ^^L/Co fb^W (a 1 ) lOg (0. 1 * 
M) » A I BN0. 8 5 &*5<fcO'fiffiSSK^ h y?A 
(rfrl&S) 2 0. 8g^Ati/c77^3fc, 
1 0 0 5 y y sr h>»Ui^S7j<3 0 5 U U y h^*8anL 

MlS^r^bt, ^§7jc 1505>;'J7 F;i/£3S 
*»**»9i6iiiL/. »6hfcaa*iWt©wb^h y 

Wl 2«Fiae*Lr. ?l^X%2 2. 5g«lfc c 

©a^®*^ 1 8 0 5 y y ?r h^rism^ii 
LTHJfcW*»fc©^ S66cy*^-;i,5 0 5 yy y 
F^t?jaai«Hlur. tib^; (14-2) rststiifb 

d« (£IT, r^b^m (a2) Jil^. ) 7. 2g« 

f#/C 0 

[0106] 

[fbso J 

Na + 





-C-0-CH3 

HsC O / ^C-0-CH 3 

II 

o 

... (1 4-1) ... (1 4-2) 

[0107] #C(,vT, (a 2) 5 g <b fcTX (4 - 

F*WEl**o*:©fe. fSrS^ir, TIBS; 

(14-3) r*StlS^Jl/* A«[ ( 1)0* 

: Q.H. 1 I(fcS)(«T, rpAGlJ tC^, ) 8. 
2 g £f#fc Q P AG 1 ©««*J cfc^**©7C*^Wtt 

(*fi%) tt % 63R5 6. 13 (ffl»ffi!5 6. 2 5), 
7KI^6. 36 (9IMB6. 45)r*^/c 0 *fc, PA 
G1CD 'H-NMR#ft OSM : lPy*JU^JU**^F 

l v H2feJ:^H3tc^-r 0 

[0108] 

Hb5 1 ] 
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(H 3 C) 3 C-Q)-I^<P^C (CH 3 ) 3 



so 3 " 



(1 4-3) 




C-O-CHo 
II 
O 



[0109] 

^tmfcte£W£&mZft or, TfB^ (14-4) 

ti^n^xw>i^^.^AS ( i )c#t-x : q,h 30 

0kSO(JMT\ rpAG2j 4C»9. ) 7. U«l/Co 
PAG2©^te£tf**©ro*#«ffi (11%) tt, * 



io*^6 5. 6 9 (mites. 8 6),7j<jR5. 8 4 



©-fO so-" 

6 ^ 




[5. 92)r*>o/c 0 PAG2CD 1 H- 

[0110] 
[fb5 2] 

... (1 4-4) 



^C-0-CH 3 
H 3 C" B 



[011 

><h(DM^O7 r ^-;i/^-r;i/^-jg«c<fc0, TIES; 
(15-1) -c*3*i*ffc£» (JBTF. rjt#^? (fl 

1) J ) *^J5fcbfc. il&fc (13 1) IQg 

(0 1. ^) , AIBN0. 6 sto&aMBSKBtr h 30 
y^A (miSS) l 2 g£An/c?^xmc, 




sou 2 oosy'h h;i/4^a*4 o 5 y y ? h;u*asun 

01 l iRttccateaL/r. TfS^ (15-2) r*3h 
4{t£» (JWT, r^b^J (£2) J il^ Q ) 8. 4 

[0112] 
Ht5 3] 



Na 



CH 2 -O-C-CH3 
II 
O 

... (1 5-1) 

[0113] it&m ( £ 2 ) 5git'X ( 4 - 

itfajeastfor. Ties; (15-3) 

;l/*>ffi*^AiS <2)0*T-5£ : Q i H. 7 IQiS)CEiT, 
TPAG3J <fcl>5 0 ) 7. 2g«#/c D PAG3CD^ 
*fcJ:V**©7n*#*ftt (SS%) K3R5 9. 2 




CH 2 -0-C-CH 3 
II 
O 

(1 5-2) 



4 (SUfitS 9. 4 8), 7KIK6. 5 8 (asfeffi6. 7 
0) r*ofc 0 Sfc, PAG3CD 1 H -NMR^St, ^ 

[0114] 
[{b5 4] 
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(H a c) 8 c-©-ii@-c <ch 3 ) 3 



.. (1 5-3) 




CH 2 -O- 
[0 115] 

>3SI^J6toJ:^f*«tffi«:tfoT, TIBS (15-4) 
r«3h*XJl>#>BM\=.*Att <2)05^5£: Q 3 H 36 
GSOCfiTF. TPAG4J iC^ 8 ) 6. 3g^fl/c 0 
PAG4©g|3R*j<fcCJf**©7C^Wffl (11%) * 



C-CH 3 

II 

O 



*^S6 8. 6 9 (JHHB6 8. 7 2), **6. 3 1 
0if&fiI6. 2 9)r*o/c 0 £/c, PAG4(D 1 H- 

m^woaijEJS**, *#i*tiiaio, mi ifc<£t>* 

0 1 2 CCtjsTo 



[0116] 
Hfc5 5 J 



(1 5-4) 



6 




[0117] mmm^m^mmco^ 

^JU5 0g. A I BN 6 gfciyt - Ff^M;^^ 

o'ctcffiftur, i 6 0#rB«i^3-t±/c o *&f& 

y^y-;b3 0 0 g, h»;x^l/7^>8 0gfcJ:(>'* 

*ffiQ7K^cfflTur«i@£t!\ £j&L/cSfet9 
***aor, «ET5 0-CT-|fett«Lfc. »*>ft/c 
»JI«v Mw*il 2, 0 0 0, Mw/Mn^l. 7i?S> 

tjtdt2Vfr&t-7*J\s±02m&*:)\'tk&, 6 4 : 
36^^/c a CC7)f!Jj}§£ 4 Wfli (B-l) i-r^> 0 wn 

(B-i) fciraro^ (6-12) r»te»Jli<D 
MwfciiyMn^aSlt *V- (**) iSGPC^^A 

(G2 0 0 0H XL 2*. G3 0 0 0Hxl1*. G40 



-O-C-CHo 
II 
0 

ooH xt 1*) &mi\ mm 1. o s y y * miv 
30 »«f*fl=r. *M^y^^u>^iits^w^ 

5x->3>^7^ 7 7^ (GPC) CC«fcOM5£ 
[0 11 8] ^««6 

p-nF^>x?u>ioog 1 r^y^Kt 

^2 5g, X^l/>18g, AIBN6gfcJ;^t-F 
^^;Ux-^;l/2 3 0 gKjgjBU SlR»ffi«T. JSJ£ 

l/y^y^-My^^l/X-fjH 5 0 g£JJ0;lfc<D 
^, 56Ccy £y-;l/3 0 0 h 'Jx?;l7$>8 0 
g*Jcfc<>*7kl 5 g^Jjn^r, »^«:riB«Stttt*J6, 

/cfife*&^£3i®UT, SJET5 0°Cr-BJfe|gMU/c o 
f#e)tl/cf»/Mw^l 1, 5 0 0, Mw/Mn^ 
1. 6t'*0, 13 C-NMR^tFf(D$S^ p-bFP* 
50 U>i7^«;«t -^^^UiX^U^iCDit* 
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39 

&£ti,ltifi % 6 1:19: 20t^o/c 0 C(D»BI4, 

%m (b-2) <t-r£ 0 
[0119] ^f&mi 

p-rt}>+^?i/>i25g, 7^«;;i/it-^ 
^20g, ^?l/>10g 4 2, 5— -\*it>>^£y 
-;U^7*y f- 8 AIBN8g*5j:c;t-Ff 

*j|,x-?\rt, 1 7 0 firCcjgjBU 33R#ffl»T\ SICES 
fi£70°CSCffi^OT, 1 B^Bfi^Sltfc. «£fft. 

^•j3-;Ryy^;U-f*;l/ 1 5 0 g£flPx.fc(D^, 
§?>{cy £y-JU3 0 0 h'jx^7 5>8 0gfc 

LfccD%, Afi(D7K4ntSTLT<S@2tf, ^EL/cS 
fi»**5«LT % MEETS 0 °CX—K%$£iMl>tc 0 
tltcmmt, MwJdHO, 0 0 0, Mw/Mn#2. 6 

72:10:15: 3«o/c fl CCD*§«g£, «Mg (B 
-3) £T4 a 

[o 1 2 o] '^ams 

p-t-^h^i/X?U>176g5:, f h7tFP7 

7>50 o ^ y y ? hjmi, -7 8°cr\ s-^^;u»; 
lSS«*^^^-^tticcSH3^r, Sfeo^y (p- 

t-^h^>'X^U>) 150g«lfc ^"<Df£, C<D 30 
#y (p - t -:/h^>*^U>) 4^^if>6 0 0 

g tarn u j»a , 7 o -cr* 2 B?w»n*#»jR 

fcSfef&^£5ilLT, MEET 5 0 °C~C— Hfe$9!t Ufc„ 
f#6ft/cj|}J]gte:, Mw#1 0, 4 00, Mw/Mn^ 
1. 13 C-NMR#W<DfeJfl, #y (p- 

»»)Sl/Jjl^fU p- t -^h^^>^^U>i 40 
p-b KD*5^^^U><tCDftfi^;UJ:t7^6 8 : 32 

(b-4) <b-r& 0 

[0121] 9 

#y ( P -tFa+^fi/» i2g*j<t»Fyx? 
^7^>5 fir«r^**-y*>5 0 * KS»0fcS«5fc. « 

T$>£*«ILfc 0 -ecDf&, JSCS**, 
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St^Lt, 6MLtc<Diz>. MEET5 0 c Cr-Bft^U 
/c 0 f#&*a/cffiSI«, Mw^9, 2 0 0, Mw/Mn^ 
1. 87*0, 13 C-NMR#W<D*£^ #y (p-t 

[0122] i o 

p-t-^Ft^^U>176g^, fF7t F07 
7>5 0 0 5'J»J^F^, -7 8'Cr, s-^JWJ 

i£3ffiK*^ #y~^*raii@;*trr, aeo^y (p- 

t-^h+^X^U>) 1 5 0 g £f#fc 0 *CDf£, CO 
^y (4-t-^F+VX^U» *^ + t>6 0 0 
g fc»» b , , 7 0 °Cri 2 ^fl!Jn*$MB 

Lfcafi»**4»U, SET5 OTTCHMHil/ft:. 
f#6hfeill«, MwrtU 1, 4 0 0, Mw/Mn** 
1. 0 1 (DtfV (p - t Kn=^>J**U>) ~C&ofc 0 

^cc^r, c<z>#y (p-tFa+^^i/» 24g 

Kin-^JHOOg^lBU, fi*#*K:<fc 
*) 3 0#P B ^:/y >^£tTo/c<D%, S/^D-M^JHf 
^x-f-jl/8g^Di, Up - h;bx>x;l/ 

*>St*y^^tti g*»inu Sfiri2i*iffljs 

W35U 3, 0 0 0, Mw/Mn^l. 0 1T*0, 13 C 
-NMRM^*, ^y (p-tFP^>Xfl/» 
cpCD7 * ^ -^tt*MS©*3Rja^© 2 3 1 - 

tor*^. c<D»re«r, «fl§ (b-6) it^ 

[0123] ^fiS« 1 1 
Mw^l2, OOOCD^y (p-bFO + ^^U» 
2 4gr^r, 1 0 0 g CC^IBLT, ^MtfXtC 

cfco'ifcSiLrp- F^x^^^^ey^-jAg 

^itJ^^ti:, ZMLtc<D%. 5 0 0 C(Z)K^Mfirtr- 
?ftl£^L/c 0 »6ftfc«fJ!!«\ Mw*U 5, 00 0, M 
w/MnJ&U. 6t*0, 1 3 C - N M RM®Sa$, # 

y (p-tFP^>xfu» cfi<ir>? *-^-^H4*MS 
cd*^M^-<D2 0^;!/%^ i -x h + ^x^jusraift 
sn, ^i 5 i -x h+v^n bvusrg^ 

(B-7) iT^o 
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[0124] &f$ffl 1 2 
'Mwj&U2, oooo#y (p - t FO*^^U» 
120gfcJ:[>'FyxWr^>15g^ k 5>***> 

5 o o ff fcSWLfcSiRK:. wrrr, s*- t 
l/c<d%, u«»5Bl*»aiLrh Uigurs >*4>« 

LfcOfc* 5 0 -COJtSiettHSrtT— Hftf£*L/c„ C© 

Willi** Mw#8. 9 0 0. Mw/Mn#2. 8 

0, "C-NMR^WOfeSI, #U (p-fcFD+^ 

b<DX*$>-Dtc 0 ccDWJ!t*^**if> l o o g 

KSIBLT, ai3R^CCJ:0 3 0»IH/^y>y*ffo 
/e©%, x^b^x-f^2g, x^;l/-l-^p 
^il/x-fil/2g k fccfc^U^i LT p - h;bx>^ 

ji/*>»try^^Atti g*aanL. sat?i 2h#isj 

ig«*K:fiTLT, «ttt*«JR3l* 4«Lfc©%> 5 

o-co*aK«srtrHiftie«Lfc. netifewnt*. 

Mw#l 1, 0 00, Mw/Mn^2. 8t*D, ,3 C 

ificD^ * j -)v^mM<oimm^<D 1 4 1 - 
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COiffi*. WII (B-S) <hlT& 0 

[0125] jb^mwis© tfismmmmmmmj&m 
mmm 1-20 *5j:cxit«« 1 - 3 

*1 (fflL. 9H*MK:aS-3<) fc5K-rS]5Sa*»^L 
r*S— ^iO/cCD^, ?LS0. 2 um<DJ >^^>^ 
^#-r*>iaLT, ^^^£PS£L/t 0 ^©?£, 

10 «ariEtti6«*^y n>»>*^-±cc^fc:>=i- hu/c 

0%, i2fC^fttPBS:?fot 4 JgJ¥0. 5 um 
CDU^X httORSrJ&fiSLfc. Hfkffl 1 - 1 7 

J;Mt«m-3T&*. (flO ^n>^^7 u ^^ , -NSR2 
205 EX12B(HP^0. 55) */c*JfiWll8- 

2 0Ti*. BSUffBf (ft) «iff^«^*J8HJg«HL 
700(»niimjI3 0 K e V) £MSHEE5 0 K e VtcBcS 

i2^-T^ft-CPE B£fTo/t 0 -e©f& 2. 3 

20 ZmiK 2 3 0 Cri^Pal J* K JUffiCC <fc^3H« L/c© 

[0126] 
[«1 ] 
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